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DQG RQH YHKLFOHEDVHG WKDW LQ FRQFHUW DUH DEOH WR VLJQLILFDQWO\ UHGXFH WKH RYHUDOO HPLVVLRQV DW D FRQWUROOHG
LQWHUVHFWLRQ7KH LQIUDVWUXFWXUHEDVHGDSSOLFDWLRQXVHV LQIRUPDWLRQJDLQHGIURPWKHYHKLFOHVLHHVWLPDWHG WLPHVRI
DUULYDODQGFKDUDFWHULVWLFVRIWKHYHKLFOHZLWKUHVSHFWWRIXHOXVDJHWRLPSURYHWKHGLVWULEXWLRQRIJUHHQWLPHV7KH
YHKLFOHEDVHG DSSOLFDWLRQ XVHV LQIRUPDWLRQ JDLQHG IURP WKH LQIUDVWUXFWXUH LH WKH YHKLFOH¶V HVWLPDWHG WLPH RI
GHSDUWXUHIURPWKHVWRSOLQHWRLPSURYHDGULYHU¶VDSSURDFKWRZDUGVDQLQWHUVHFWLRQ%RWKDSSOLFDWLRQVKDYHWKHVDPH
DLP WR DYRLG XQQHFHVVDU\ DFFHOHUDWLRQV GHFHOHUDWLRQV DQG GHOD\ 7KH LQIUDVWUXFWXUHEDVHG DSSOLFDWLRQ HPSOR\V D
IRUPRI WUDIILFDGDSWLYHFRQWURO ,QJHQHUDO WUDIILF VLJQDOFRQWUROOHUV WKDWHPSOR\GHWHFWLRQFDQEHFDWHJRUL]HG LQWR
WUDIILFDFWXDWHG DQG WUDIILFDGDSWLYH FRQWUROOHUV $FWXDWHG FRQWUROOHUV GHWHUPLQH WKH OHQJWK RI WKH JUHHQ WLPH IRU D
VLJQDO EDVHG RQ WKH SUHVHQFH RI GHPDQG IRU WKDW VLJQDO 7UDIILFDGDSWLYH FRQWUROOHUV WDNH D GLIIHUHQW DSSURDFK DQG
UHJXODUO\ HPSOR\ D WUDIILF PRGHO WR WDNH WKH HQWLUH LQWHUVHFWLRQ LQWR DFFRXQW LQ RUGHU WR GHWHUPLQH WKH RSWLPDO
GLVWULEXWLRQRIJUHHQWLPHV)RUWKHLQIUDVWUXFWXUHEDVHGDSSOLFDWLRQUHVXOWVVKRZWKDWWUDYHOWLPHVFDQEHUHGXFHGE\
DQGWKDWWUDIILFHPLVVLRQVFDQEHUHGXFHGE\DQGIRU&212[DQG30UHVSHFWLYHO\
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,QWURGXFWLRQ
7UDIILFHPLVVLRQVDUHDQLPSRUWDQWVRXUFHRIDLUSROOXWLRQ LQXUEDQDUHDV7RUHGXFHWKHVHHPLVVLRQV




WR VHQVH DSSURDFKLQJ YHKLFOHV DQG GHFLGH ZKHWKHU WR H[WHQG RU WHUPLQDWH WKH FXUUHQW JUHHQ SKDVH





EHFDXVH LWGRHVQRW UHTXLUH WKH LQVWDOODWLRQRIGHWHFWRUV+RZHYHU LW FDQQRW UHDFW WR VXGGHQFKDQJHV LQ




FRQWUROOHUV IRFXVPDLQO\ RQ LPSURYLQJ WUDIILF WKURXJKSXW DQG UHGXFLQJ GHOD\V $OWKRXJK WKLV FDQ DOVR
KHOSLQUHGXFLQJWUDIILFHPLVVLRQVUHFHQWVWXGLHVKDYHSURYHGWKDWWKLVLVQRWDOZD\VWKHFDVH.XQ	/HL
 IRXQG WKDW WKH LPSOHPHQWDWLRQ RI DQ H[FOXVLYH ODQH IRU EXVHV LPSURYHG WUDIILF RSHUDWLRQ EXW
LQFUHDVHGWKHRYHUDOOHPLVVLRQV*HQHUDOO\DGDSWLYHFRQWUROOHUVXVHDVLPSOLILHGWUDIILFPRGHOWRSHUIRUP
RSWLPL]DWLRQ EDVHG RQ WKH HYROXWLRQ RI WKH TXHXHV LQ WKH QHWZRUN 7KH FXUUHQW WUDIILF PRGHOV GR QRW
FRQVLGHU YHKLFOH FKDUDFWHULVWLFV EHFDXVH WUDGLWLRQDO GHWHFWLRQ GHYLFHV RQO\ GHWHFW YHKLFOH SUHVHQFH
YROXPHVDQGVRPHWLPHVSHHGVDQGYHKLFOHVOHQJWK












7KH DSSOLFDWLRQV SUHVHQWHG LQ WKLV SDSHU DUH WHVWHG XVLQJ D WUDIILFPRGHO RI DQ H[LVWLQJ LQWHUVHFWLRQ
ORFDWHG LQ5RWWHUGDP7KH1HWKHUODQGV7KH LQWHUVHFWLRQKDVIRXU OHJVZLWK WKHPDLQVWUHHW 6WDWHQZHJ
UXQQLQJ QRUWKVRXWK DQG WKH EUDQFK VWUHHW %HQWLQFNSOHLQ UXQQLQJ HDVWZHVW 7KH LQWHUVHFWLRQ FDQ EH
FRQVLGHUHG WR EH D YHU\ FRPSOH[ LQWHUVHFWLRQ ZLWK PDQ\ SHGHVWULDQ ELF\FOH DQG SXEOLF WUDQVSRUW
PRYHPHQWV7KHQXPEHURIDSSURDFKLQJODQHVLVWZRRQWKHPDLQVWUHHWDQGRQHRQWKHEUDQFKVWUHHW$OO
DSSURDFKLQJURDGVDUHZLGHQHGWRWKUHHODQHVEHIRUHWKHVWRSOLQHWRVXSSRUWOHIWDQGULJKWWXUQVDVZHOODV
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7KH WUDIILFDFWXDWHGVLJQDOFRQWUROOHUFRQWUROVVLJQDOJURXSV)LJXUHVKRZV WKHSRVLWLRQRI WKHVH
VLJQDO JURXSV7KH VLJQDO JURXSV DUH QXPEHUHG DV IROORZV QXPEHUV WR DUH VLJQDO JURXSV WKDW DUH
H[FOXVLYHO\XVHGE\PRWRUL]HGWUDIILFVLJQDOJURXSVWRDQGWRDUHH[FOXVLYHO\XVHGE\
F\FOLVWV  VLJQDO JURXSV  WRE\SHGHVWULDQV  VLJQDO JURXSV  WR DQG DUH VLJQDOJURXSV
H[FOXVLYHWRSXEOLFWUDQVSRUWVLJQDOJURXSVDQGQXPEHUVWRDQGWRIRURSSRVLWHF\FOLVWV¶
GLUHFWLRQVVLJQDOJURXSV
'HWHFWRUV DUH XVHG WR VHQVH DSSURDFKLQJ YHKLFOHV DQG WR GHFLGHZKLFK VLJQDO JURXSV FDQ JHW JUHHQ




WKH JDSV EHWZHHQ YHKLFOHV DV PHDVXUHV E\ WKH GHWHFWRUV ,I WKH JDS EHWZHHQ YHKLFOHV LV ODUJHU WKDQ D
SUHGHILQHGWKUHVKROGWKHJUHHQWLPHLVWHUPLQDWHGRWKHUZLVHWKHJUHHQWLPHLVH[WHQGHGWLOODPD[LPXP
JUHHQLVUHDFKHG3HGHVWULDQVPDNHWKHLUSUHVHQFHNQRZQXVLQJDSXVKEXWWRQ&\FOLVWVDUHGHWHFWHGXVLQJ
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37 ODQH IRU VLJQDO JURXSV   DQG  6LJQDO JURXS  UHPDLQV JUHHQ XQOHVV D EXV DUULYHV $OO
SHGHVWULDQVDUHDEOHWRFRPSOHWHO\FURVVDQDUPRIDQLQWHUVHFWLRQGXHWRFRXSOLQJVEHWZHHQVXEVHTXHQW
2389 R.T van Katwijk /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2385 – 2392 
SHGHVWULDQ VLJQDOV XSRQ WKH VWDUW RI JUHHQ )RU F\FOLVWV VLPLODU FRXSOLQJV DUH LQ SODFH EXW WKHVH DUH
DGGLWLRQDOO\DOVRUHDOL]HGIRUHDFKGHWHFWHGELF\FOHDQGQRWMXVRQWKHVWDUWRIJUHHQ
(PLVVLRQPRGHOLQJ





ZKLFK FDQ EH REWDLQHG IURP D PLFURVFRSLF VLPXODWLRQ PRGHO RU UHDO ZRUOG *36 GDWD 7R EH DEOH WR
FDOFXODWH HPLVVLRQV IRU D WUDIILF VWUHDP VLPXODWHGZLWK DPLFURVFRSLF VLPXODWLRQPRGHO DQ DJJUHJDWHG









,Q WKLV VHFWLRQ D GHVFULSWLRQ RI ERWK WKH LQIUDVWUXFWXUH EDVHG DQG WKH YHKLFOH EDVHG DSSOLFDWLRQ LV
SUHVHQWHG
,QIUDVWUXFWXUHEDVHGDSSOLFDWLRQ
7KHPDLQ OLPLWDWLRQ RI DFWXDWHG FRQWUROOHUV LV WKDW WKH GHFLVLRQ ZKHWKHU WR H[WHQG RU WHUPLQDWH WKH
DFWLYH JUHHQ SKDVH LV EDVHG RQO\ RQ WKH WUDIILF FRQGLWLRQ RQ WKH FXUUHQW DFWLYH DSSURDFK $GDSWLYH
FRQWUROOHUV RQ WKH RWKHU KDQG FRQVLGHU WKH WUDIILF FRQGLWLRQ RQ WKH ZKROH LQWHUVHFWLRQ XVLQJ D WUDIILF
PRGHOWRHYDOXDWHDVHWRISRVVLEOHFRQWUROGHFLVLRQVDQGVHOHFWDQRSWLPDOGHFLVLRQEDVHGRQWKHFXUUHQW
REMHFWLYHV$ ORRNDKHDG DGDSWLYH FRQWUROOHU LQ DGGLWLRQ WR WKH UHJXODU DGDSWLYH FRQWUROOHU SHUIRUPV D
ORQJ WHUPDQDO\VLV XVLQJ LQIRUPDWLRQ IURP IXUWKHU XSVWUHDP6XFK LQIRUPDWLRQ FDQEH REWDLQHG LQ UHDO
ZRUOG WKURXJK LQVWDOODWLRQ RI PRUH GHWHFWRUV RU WKURXJK 9, FRPPXQLFDWLRQ ,Q WKLV WKHVLV WKH ORRN
DKHDG DGDSWLYH FRQWUROOHU GHYHORSHG E\ YDQ .DWZLMN  ZDV XVHG 7KH REMHFWLYH RI WKH DGDSWLYH








7KH VDPH VLJQDO JURXSV DQG EORFNV GHILQHG LQ WKH DFWXDWHG FRQWUROOHU DUH XVHG E\ WKH DGDSWLYH
FRQWUROOHU&OHDUDQFHWLPHVJXDUDQWHHGJUHHQ\HOORZDQGUHGWLPHVDUHDOONHSWWKHVDPH0RUHRYHUDOO
FRXSOLQJVEHWZHHQVXEVHTXHQWSHGHVWULDQDQGELF\FOHVLJQDOVDQG37SULRULW\ZHUHDOVRNHSWLQWDFW
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WUDIILF HPLVVLRQV DW KRWVSRW ORFDWLRQV LH EXV\ LQWHUVHFWLRQV DQG KHQFH KHOS PHHWLQJ WKH (8 OLPLW
YDOXHV)RUWKHLQIUDVWUXFWXUHEDVHGDSSOLFDWLRQUHVXOWVVKRZWKDWWUDYHOWLPHVFDQEHUHGXFHGE\
DQG WKDW WUDIILF HPLVVLRQV FDQ EH UHGXFHG E\   DQG  IRU &2 12[ DQG 30
UHVSHFWLYHO\ 5HVXOWV DOVR VKRZ WKDW WRJHWKHU ZLWK WKH YHKLFOH EDVHG DSSOLFDWLRQ ZKLFK DLPV DW &2
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